Abstract. In the scientific literature, open innovation is one of the most effective means to innovate and gain a competitive advantage. In practice, there is a variety of open innovation activities, but, nevertheless, customers stand as the cornerstone in this area, since the customers' knowledge is one of the most important sources of new knowledge and ideas. Evaluating the context where are the interactions of open innovation and customer knowledge enablement, it is necessary to take into account the importance of customer knowledge management. Increasingly it is highlighted that customers' knowledge management facilitates the creation of innovations. However, it should be an examination of other factors that influence the open innovation, and, at the same time, customers' knowledge management. This article presents a theoretical model, which reveals the assumptions of open innovation process and the impact on the firm's performance.
INTRODUCTION
The new innovation speed and scale in the last twenty years have shown a dramatic increase (Davenport, Leibold & Voelpel, 2006) . This is partly due to the fact that innovation is the main driver for firms to create value (Prahalad & Ramaswamy, 2003) and improve the results of the business (Plessis, 2007) . However, firms in order to innovate, must figure out strategies how constantly to update their knowledge and apply it in the creation of innovation (Chen et al., 2010) . Recently, there is seen an increased focus on customer knowledge and information as one of the main sources of new knowledge and ideas, so more and more firms in their activities use open innovation or user-centric models of innovation (Chesbrough, 2003 (Chesbrough, , 2006 . Open innovation model focuses on the use of both internal and external knowledge sources. However, in the innovation literature about external partners, it is emphasized that the customers (Thomke & von Hippel, 2002; Reichwald & Piller, 2003; Prahalad, 2004; Lettl, 2007; Piller & Ihl, 2009 ) whose contribution appears through their knowledge still have the highest value. Despite the importance of the customers' knowledge in the open innovation process, there is still a huge challenge how to enable the customer knowledge in the open innovation process. __________________________________________________________________________ 2017 / 31 56 The one alternative is the right selection and use of customer knowledge (Akhavan & Heidari, 2007) . In this regard, the main role goes for customer knowledge management, which includes the functions related to the main flow of knowledge to acquire and use it. However, it is not enough for an effective customer knowledge management to ensure a smooth and successful open innovation process, since the latter can be influenced by various factors, facilitating the creation of the appropriate environment for customers' knowledge enablement in the open innovation process and giving an easier access and conversion of customer knowledge and ideas, which is needed for the creation of innovation (Hoyer et al., 2010) . Thus, the research problem is formulated as a question: what assumptions are necessary for enabling customer knowledge in the open innovation process, which would enable firms to achieve better results?
The aim of the article: to provide the theoretical model of assumptions for customer knowledge enablement in the outside-in open innovation process.
The methods include the systematic and comparative analysis of scientific literature. Chesbrough & Bogers (2014) describe that open innovation is a distributive innovation process based on the orientation of the management of knowledge flows between the firms' boundaries. This means that the open innovation paradigm creates an assumption for firms successfully use of external and internal ideas as well as internal and external routes to market (Chesbrough, 2003) . This article focuses on the customers as the most important external source of knowledge and ideas. The growth of their importance is visible by increased customer activity in the innovation process (Laursen & Salter, 2006; Piller & Ihl, 2009) . Therefore, in terms of customer participation and the integration of knowledge in the open innovation, it is necessary to understand the open innovation process.
OPEN INNOVATION PROCESS IN THE CONTEXT OF CUSTOMERS' KNOWLEDGE ENABLEMENT
Assessing the literature about open innovation processes, there is addition to Chesbrough (2003) who proposed a model of open innovation funnel or other traditional models of innovation, because in open innovation activities, the differences are visible since all activities are substantially different from their own objectives and results. Gassmann & Enkel (2005) identified three major open innovation processes, which include: outside-in open innovation, inside-out open innovation, and mixed. Given the fact that this article focuses on customer knowledge enablement in the open innovation process, it will be continued to talk only about the outside-in open innovation process, because this process is directed to the firm's internal processes opening up for a variety of external sources such as intellectual property acquisitions, joint research and development activities, and the involvement of users. Outside-in innovation includes all activities related to the external sources of knowledge. During this process, the firm is controlling the environment in which the acquisition of knowledge and technology from different stakeholders is taking place (Spithoven et al., 2013) . __________________________________________________________________________ 2017 / 31 57 Meanwhile, inside-out innovations are related to outward technology transfer. During this process, the firm initiates the sale of intellectual property, unused technology solutions sales, and transfer and free open disclosure of innovation to external parties (Spithoven et al. ,2013) .
Mixed open innovation process involves both outside-in and inside-out innovation principles to collaborate or participate in other corporate innovation. However, this combination of open innovation processes is the result of alliances, clusters, joint ventures, which focuses on the use of networking (Gassmann & Enkel, 2005; Chesbrough & Crowther, 2006) .
For the assessment of outside-in open innovation process, it would be useful to review the basic steps. In this case, the ideas of West & Bogers (2014) fit there the best as they proposed an integrated four-step model for outside-in open innovation ( Fig. 1) , because basic logic of this model is directed to the use of external knowledge sources. Assuming that business partners, customers and employees in the open innovation processes are quite similar (Van de Vrande et al., 2009) , with this model we can look at the external knowledge integration into the firm's internal knowledge when creating new, innovative knowledge, which encourages innovation and success.
Note. Sources may include suppliers, rivals, complementors, and customers. (West & Bogers, 2014) .
This model includes all previous open innovation models that focus on external sources and consist of four stages. 1. Innovation acquisition from external sources. In this case, innovation is understood as new knowledge, ideas or technology. This phase includes the knowledge of the search, sourcing, enablement, promotion and con-tracting. 2. Innovation integration includes the factors that enable the integration of knowledge and factors that act as barriers to the integration of those who change the firm's activities and competencies. 3. Innovation commercialization. Fuller & Matzler (2007) said that this step involves innovation testing and launch to the market. This phase reveals a key innovation target -value creation. 4. Interaction mechanisms occur in any stage of innovation process. They can occur through feedback, from mutual interactions between co-creator both internally and externally, the external innovation networks, communities, and customers. __________________________________________________________________________ 2017 / 31 58 Taking into account the essence of the outside-in open innovation process, when the creation of value is for both the customers and the company. There is innovation initiated by the company and their resources and also customer contribution, more precisely -customer knowledge. A very important point is that firms do not own customers' knowledge and the customers might want not to share it. In addition, each outside-in open innovation process stage requires different customer knowledge (Dahan & Hauser, 2002) . As a result, it is necessary to evaluate all three flows of knowledge (knowledge about customers, knowledge for customers, and knowledge from customers). In this case, customer knowledge management plays purposefully directed functions to absorb and integrate this knowledge into the outside-in open innovation process. It can be assumed that before customers' enablement into innovative activities, firstly, it is appropriate to assess the knowledge of them, because in this way, it is possible to select the right customers and their existing knowledge, which has the greatest potential to create a successful innovation. Customers with appropriate skills, competences and other certain characteristics may have a higher potential for intensity and experiences of innovation activities. It gives the assumption that they could be more useful for open innovation process. Meanwhile, the next stage of the process focuses more on the knowledge from customers and for them, because an intensive sharing and exchange of knowledge occurs.
CUSTOMERS' KNOWLEDGE ROLE IN THE CREATION OF OPEN INNOVATION
In order to understand the customers' knowledge management role in outsidein open innovation process, it is valuable to define this term briefly. Thus, the main feature of customer knowledge management is that it seeks to acquire knowledge directly from customers, to share them and to develop. In this article, customer knowledge management is understood as a continuous strategic process, in which the firm enables its customers to be less passive buyers and sources of information, and strive to become enabled knowledge partners (Chen & Huang, 2009 ) involved in the process of the detection, dissemination and use of knowledge about customers, from customers and for customers. However, successful innovation requires new knowledge approximation, evaluating each stage of the innovation process, because there appears a variety of knowledge of needs and as well as new knowledge integration with the existing enterprise knowledge.
Customer knowledge management improves the firm's absorption capacity (Cohen & Levinthal, 1990) , which allows the firm to acquire external knowledge and to manage and develop it within the firm. Therefore, customer knowledge management is oriented for the identification of efficient external knowledge value and at the same time investing in customer competencies, which are absorbed and used for commercial purposes. In this way, the customer knowledge management is particularly important for the creation of innovation (Belkahla & Triki, 2011) , because in each stage of each open innovation creation process, the integration of new knowledge is necessary in order to create innovation. However, Taherparvar, Esmaeilpour & Dostar (2014) argue that access to the customer's knowledge __________________________________________________________________________ 2017 / 31 59 requires a lot of effort, since it lies in the customer's mind as a tacit knowledge. The conversion of tacit knowledge (experiences, ideas, information, problems, needs, and data) into explicit one (useful ideas from customers to solve problems and ideas for new innovation) and, at the same time, exploiting it is not as simple as it may seem at the beginning because customer knowledge has no direct connection with the firm's knowledge (Fig. 2) . Traditionally, knowledge exists in the individual level and is very different, so the creation of new knowledge must go through several stages (Zanini & Musante, 2013) . (Taherparvar et al., 2014) .
Firstly, customer knowledge must be combined with the firm's processes. Secondly, it has to be connected to the firm's existing knowledge and only then it becomes the firm's knowledge, which is integrated into the creation of innovations. In other words, knowledge has to be taken over from external actors and integrated within the firm between the different functions (Bengtsson et al., 2015) .
However, a critical consideration is given to the knowledge flows because they meet different needs of knowledge, which fosters the firms to acquire and use customer knowledge. Three main knowledge flows are distinguished (GarciaMurillo & Annabi, 2002; Gebert et al., 2003) .
Knowledge about customers is necessary in order to select strategic customers for the firm. It includes the current customer needs and requirements, future desires, communications, purchase history, and the purchasing power (Davenport et al., 2001) . This knowledge can facilitate the identification of an appropriate customer, which is required for collaboration in open innovation.
Knowledge from customers provides information about products, competitors and the market, which is obtained from the customer estimating the external environment (Garcia-Murillo & Annabi, 2002) . Knowledge flows from customers are evaluated through the prism of the integration of knowledge. Knowledge should be actively absorbed through the knowledge and integrated management tools. Knowledge from customer can be integrated into the development of innovation, ideas generation, and continuous improvement of business products (Thomke & von Hippel, 2002; Chesbrough, 2003) .
Knowledge for customers can be understood as a specific knowledge that meets the needs of customers in relation to the process of innovation, creation of a single __________________________________________________________________________ 2017 / 31 60 product, and so on. Knowledge for customers consists of information about products, markets, and suppliers (Garcia-Murillo & Annabi, 2002) .
Each flow of customer knowledge is important for the development of open innovation as it meets the individual needs of the knowledge. For example, using the knowledge from customer and about them for the customer knowledge management provides information about the changing customer needs and knowledge for customers provides them the necessary information. The knowledge for customers includes everything that the firm provides to its customers in order to help them, to satisfy their need, or to increase the level of knowledge. Knowledge from customer is integrated into the development of innovation, ideas generation and continuous improvement of the firm's products (Kristensson, Gustafsson & Archer, 2004) . Knowledge about customers can be used in the choice of appropriate partners for the development of innovation that have the greatest potential for success. In addition, knowledge from customer is the value of long-term in nature, as developing new ideas and to allow the continuous improvement of products. Knowledge about customers creates a short-term value and helps to improve efficiency. Knowledge for customers as well as knowledge about customers create a short-term value by improving the customer experience and the information (Kristensson, Gustafsson & Archer, 2004) . Therefore, customer knowledge, which occurs within the knowledge of what customers want and what they are, is very important for success, because the use of customer knowledge adds value to the organization's internal processes.
However, for the integration of customer knowledge into the innovation process, it is necessary to take into account the additional nuances. As such, it can be stated that alone adequate knowledge flows and the management cannot ensure a smooth and successful open innovation process, since the latter can be strongly influenced by other factors that lead to the customer knowledge potential of innovation success, and may also lead to customer knowledge extraction, integration, and use.
FACTORS FOR THE OUTSIDE-IN OPEN INNOVATION PROCESS AND CUSTOMERS KNOWLEDGE MANAGEMENT FACILITATION
Despite the benefits of open innovation for firms and taking into the account importance of customer knowledge management, it should be noted that open innovation process can fail if there are no adequate organizational procedures and management (Dahlander & Piezunka, 2014) . This article states that the customer knowledge-based innovation helps to understand how to make better use of innovation in an organization (Yang & Kang, 2008) , but as well other factors are significantly associated with it (not necessarily only the organizational and managerial) which facilitate the open innovation process and are needed for the development of new products. However, in the literature, there is still a lack of complete information, which would disclose summaries list of the outside-in open innovation process factors that influence and facilitate this process. __________________________________________________________________________ 2017 / 31 61 In this case, a systematic analysis of the scientific literature was carried out, whose main objective was to reveal the factors influencing the open innovation process and at the same time correlating with the customer knowledge management. The progress of analysis enabled the identification of the factors that may be facilitating the outside-in open innovation process. These factors can be grouped into four main dimensions related to the organizational issues, management issues, operational strategy, and people involved in the open innovation process (Table 1) . Factors of organizational block include a wide range of factors that are associated with partners' relationships and the organization. According to Westergren (2011) , the firms that tend to be more open could expect that more their ideas will launch the market and the joint efforts with customers will create a winwin situation for both sides. The author has identified five factors that can contribute to the success of open innovation: value creation, collaboration, competencies, complexity, and control. Buganza et al. (2011) emphasize the influence of industrial level variables such as research and development intensity, turbulence and uncertainty, and application of the institutionalization. Lichtenthaler (2016) added a definition of open innovation arguing that this is a systematic knowledge testing, maintenance and use in the firm inside and outside during the whole innovation process. Puck et al. (2006) marked that knowledge transfer and communication openness has a significant impact on different business measures.
Management block. Chesbrough & Crowther (2006) identified a number of factors that affect the open innovation process. According to the authors, there are particularly important individuals (as they create innovations), networks (as open innovation is defined as cooperation between the internal and external actors), management (as these networks must be coordinated and supervised), national institutions and the innovation systems (as they can influence the ways in which preparing to add a few players in the innovation process). Ollila & Elmquist (2011) identified three types of management challenges: challenges that arise from the interaction of the firm and the partners, the challenges related to cooperation between the partners, and the challenges associated with operating medium, i. e., the open innovation process.
Operational strategy. Lindegaard (2010) emphasizes the right strategy and the importance of open innovation culture. There are elements that must be included before the open innovation initiative, such as a clear authority, strategic goals, ideas, stakeholder analysis, communication strategy, a common understanding of innovation, organizational approach, which allows adding and obligating all appropriate internal and external actors and approach adaptation, which gives a possibility to innovative. It is very important to have a consistent operational strategy that will enable the company to integrate cooperation activities (Vanhaverbeke, 2006) . Bigliardi & Galati (2016) studied what limits the open innovation process. In this case, they identified four barriers -the knowledge, cooperation, organizational and financial/strategic barriers.
The participants in the innovation process. The attention is a critical factor in the open innovation process (Dahlander & Gann, 2010) . In this case, the attention is defined as observation, coding, interpretation, time and effort to focus on the questions and answers. The attention is to promote the stability of the firm and strengthening the use of existing resources and routines. Of course, in terms of outside-in open innovation for the process necessary for the absorption capacity as the ability to integrate knowledge may vary, because one firm can better use the internal knowledge while the others can use more externally obtained knowledge (Todorova & Durisin, 2007) . Østergaard et al. (2011) Savitskaya, Salmi & Torkkeli (2010) revealed that the economic systems and institutions can have a huge effect on the firm's behavior and respect. The importance of uniqueness can vary in the processes of knowledge buying and selling. Thus, the open innovation process is influenced by culture. Ahn et al. (2016) found that the open innovation process is highly dependent on the knowledge management capabilities. Aloini et al. (2016) argue that the appropriate selection of partners positively influence the support of decision processes.
All blocks of factors can influence the open innovation process as independent variables, but it is logical to assume that among them, there are stronger and less influencing factors. And this effect may occur within the knowledge flow quality, intensity, and other similar settings.
THEORETICAL MODEL OF OUTSIDE-IN OPEN INNOVATION PROCESS AND IT'S ASSUMPTIONS OF CUSTOMERS' KNOWLEDGE ENABLEMENT
Based on the analysis of scientific literature on outside-in open innovation process, customer knowledge management and systematic analysis of scientific literature on the factors positively influencing the outside-in open innovation process at the same correlation to customer knowledge management, a theoretical model was created (Fig. 3) . The theoretical model reflects the relationship between all discussed components and enables to reveal new insights or provide solutions to improve the functioning of the model, to achieve better results for a firm. In this case, it shows that outside-in open innovation process directly affects the firm's performance through financial and non-financial aspects. Organizational performance occurs during the intangible value of the firm. In this model, organizational performance was assessed on the basis of research and development activities (Kusunoki et al., 1998) , highlighting the following characteristics: innovation activity progress over the past three years, and the open innovation maturity of the firm. The financial performance can be both absolute and relative, but in this context, the most important are profitability ratios, which allow the assessment of tangible financial benefits for the firm. In this case, it is assumed that the factors facilitating open innovation process indirectly have a greater impact on organizational performance, since factors are intangible values and only to integrate the innovation process, or acting in synergy with the customer knowledge management gets directly impact. If a customer or a firm has certain parameters, it can lead to better innovation performance, but given the parameters, but without the proper knowledge flows and effectively without first obtaining, converting and using these parameters may not make sense. Therefore, customer knowledge management, in this case, is seen as a major contribution to outside-in open innovation process, and the factors that facilitate this process -as an additional contribution. As a result, the main input provides financial, real tangible benefits such as customer knowledge which is critically important for increasing the percentage of sales (Lichtenthaler, 2016) . Meanwhile, an additional contribution -non-financial performance, for example, firms' skills, expertise and management skills -allows creating superior performance characteristics of the product and positive effect on the firm's performance and innovativeness (Lichtenthaler, 2016) .
Therefore, the main hypothesis was formulated for the verification of this theoretical model: 
CONCLUSION
This article is oriented into assumptions which could facilitate an open innovation process for better performance of financial and operational results. The primal focus is directed to the open innovation process in order to identify the possible assumptions. It is emphasized that open innovation is characterized by close cooperation with both internal and external sources of knowledge for innovation. In terms of customers and their knowledge enablement, outside-in open innovation process is emphasized as it has a focus on external sources of knowledge. Talking about the integrations of customer knowledge, the most important steps are knowledge acquisition, integration and interaction stages, because they are mainly related to the customers' need for knowledge. However, the knowledge of customer enablement requires effective management of knowledge. As a result, the importance of customer knowledge management is revealed.
Customer knowledge management is related not only to the management of knowledge but also to its utilization. Customer knowledge management helps to improve the firm's abilities that are necessary for the integration of customer knowledge as an open innovation process, acquiring, assimilating, managing and developing it. The firm and customers collectively work together by combining the knowledge and creating a new one. In this work, a critical focus is directed on three main customer knowledge flows: knowledge about customers, knowledge from customers, and knowledge for customers. It can be stated that all knowledge flows are equally important as open innovation requires a close interaction between the firm and the customers. This interaction occurs in a two-sided flow of knowledge when both the firm and the customer are involved. The firm, in turn, tries to extract knowledge from the customer, and about him, while the customer as an equal partner expects to get the same return from a firm -such as knowledge of the process, evaluation, and so on. In addition, knowledge about the customer can be very important for the selection of appropriate partners. Different customer knowledge flows to meet different needs and knowledge potentially have a greater impact on the financial results of the firm.
However, only customer knowledge management for open innovation success may not be sufficient. An open innovation process is influenced by a variety of other factors. As it comes to outside-in open innovation as collaboration with customers, this same process of influencing factors can be strongly correlated with customer knowledge management. In this case, four dimensions of factors related to organizational and management parameters, operational strategy and the people in the innovation process are identified. It is assumed that these factors largely affect organizational performance of the firm, because they are intangible and only are integrated into the innovation process, or acting in synergy with the customer knowledge management and can occur directly. It is also assumed that these factors can cause different effects. In this case, the factors related to organizational __________________________________________________________________________ 2017 / 31 66 parameters can have a greater impact when compared with others, because the organizational parameters include the cornerstones of good cooperation practice aspects such as trust, openness, communication, and so on.
Finally, summarized theoretical approaches have been put in the theoretical model, which aims to reveal the discussed assumptions influences and relationships. In this case, the firm's performance is directly affected by the open innovation process, which is exposed to customer knowledge management and contextual factors. It is assumed that the customer knowledge management and contextual factors synergy stimulates a stronger positive impact on outside-in open innovation process and the performance of the firm. However, this model is based on theoretical considerations, so it would be valuable to verify it empirically in the future. It would allow the selection of appropriate tools and methodologies to improve the efficiency of each component in the model, based on the results obtained.
